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%76
FDPSDLJQ
 0HWKRGV
 'DWD FROOHFWLRQ
7KH JOREDO GDWDVHW 6,'6 UDWHV 7DEOH 6 :H FROOHFWHG
6,'6 GDWD  IRU  FRXQWULHV >@ 7KH 6,'6
UDWH LV FDOFXODWHG DV WKH QXPEHU RI GHDWKV SHU  OLYH ELUWKV
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01& UDWHV IRU WKH UHPDLQLQJ FRXQWULHV WKDW FRXOG QRW EH REWDLQHG
WKURXJK SHHU UHYLHZHG MRXUQDOV DQG ZKRVH DGXOW FLUFXPFLVLRQ
UDWHV ZHUH HVWLPDWHG E\ WKH :+2 WR EH  >@ IURP WKH WR
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 DQG  WKH DJH RI ZKLFK D FKLOG LV
FLUFXPFLVHG KDV GHFUHDVHG >@ 7KHVH YDULDWLRQV ZLOO KDYH PLQ
LPDO HIIHFW RQ RXU DQDO\VHV SURYLGHG WKH DYHUDJH ORZ01& UDWHV
LQ WKH FRXQWULHV ZKHUH WKH\ ZHUH HVWLPDWHG IURP WKH 0XVOLP DQG
-HZLVK SRSXODWLRQV 3UHPDWXULW\ UDWHV 3UHPDWXULW\ GDWD 
 ZHUH REWDLQHG IURP WKH 0DUFK RI 'LPHV )RXQGDWLRQ >@
7KH86 GDWDVHW 8QH[SODLQHGPRUWDOLW\ UDWHV 7DEOHV 6 6
0RUWDOLW\ UHFRUGV ZHUH REWDLQHG IURP WKH &HQWHUV IRU 'LVHDVH
&RQWURO DQG 3UHYHQWLRQ &'& :RQGHU >@ GDWDEDVH ³&RP
SUHVVHG 0RUWDOLW\ ´ IRU LQIDQWV \HDUROG 7KH
GDWDEDVH ³&RPSUHVVHG 0RUWDOLW\ ´ IRU LQIDQWV 
\HDUROG ZDV XVHG LQ )LJXUH  'XH WR WKH OLPLWHG DPRXQW
RI GDWD RQ 6,'6 5 ZH XVHG WKH ,&' FRGHV IRU DOO LOO
GHILQHG DQG XQNQRZQ FDXVHV RI PRUWDOLW\ 55 7KH XQ
H[SODLQHG PRUWDOLW\ UDWH LV FDOFXODWHG DV WKH QXPEHU RI GHDWKV
SHU  OLYH ELUWKV 7KH JHQGHU ELDV ZDV FDOFXODWHG DV 1000 ∗
MSIDSrate/FSIDSrate 01& UDWHV 86 VWDWHZLVH IRU PDOH
QHZERUQ ELUWKV DQG 01& UDWHV IRU  ZHUH REWDLQHG IURP
WKH 86 'HSDUWPHQW RI +HDOWK +XPDQ 6HUYLFHV +&83 >@ XV
LQJ ,&'&0 GLDJQRVLV FRGHV 99 DQG ,&'&0 SURFH
GXUH FRGH  ³&LUFXPFLVLRQ´ 'DWD IRU WKH UHPDLQLQJ VWDWHV
ZHUH REWDLQHG IURP WKH  GDWD LQ WKH .LGV¶ ,QSDWLHQW 'DWDEDVH
.,' +HDOWKFDUH &RVW DQG 8WLOL]DWLRQ 3URMHFW +&83 $JHQF\
IRU +HDOWKFDUH 5HVHDUFK DQG 4XDOLW\ >@  ZDV WKH ODVW \HDU
ZKHQ .,' UHFRUGHG VWDWH LQIRUPDWLRQ 6WDWHZLVH 0HGLFDLG FRY
HUDJH IRU 01& ZDV REWDLQHG IURP >@ IRU DOO VWDWHV DQG >@
IRU ,QGLDQD ,Q FDOFXODWLQJ WKH 6,'6 JHQGHU ELDV IRU +LVSDQLF
DQG QRQ+LVSDQLF SRSXODWLRQV 7DEOH 6 XVLQJ WKH &'&:RQGHU
GDWD >@ ZH DQDO\]HG VWDWHV ZKHUH WKH SRSXODWLRQ RI +LVSDQLF
H[FHHGHG  WKH DYHUDJH QXPEHU RI +LVSDQLF SHRSOH LQ WKH
863UHPDWXULW\ UDWHV 7DEOH 6 %HVW \HDUPDWFK86 VWDWHZLVH
SUHPDWXULW\ GDWD ZHUH REWDLQHG IURP >@ &HQVXV GDWD 7DEOH
6 'DWD ZHUH REWDLQHG IURP WKH 86 &HQVXV   >@
DQG WKH  $PHULFDQ &RPPXQLW\ 6XUYH\ <HDU (VWL
PDWHV >@
 'DWD DQDO\VHV
7KH JOREDO 6,'6 PRUWDOLW\ UDWH PDS ZDV SORWWHG ZLWK 5
SDFNDJHV UZRUOGPDS >@ 9 DQG PDSWRROV >@ 9
 $OO FRUUHODWLRQV ZHUH FDOFXODWHG XVLQJ 3HDUVRQ FRUUHODWLRQ
XVLQJ WKH 5 SDFNDJHV JJSORW >@ 9 DQG JJVLJQLI >@
9 /LQHDU UHJUHVVLRQ DQDO\VHV SHUIRUPHG XVLQJ µOP¶ IXQF
WLRQ 0L[HG HIIHFWV PRGHO ZHUH FDOFXODWHG XVLQJ WKH SDFNDJHV
µOPH¶ >@ 9 DQG µOPHU7HVW¶ >@ 9 /LNHOL
KRRG UDWLR WHVWV ZHUH SHUIRUPHG XVLQJ WKH 5 SDFNDJH µOPWHVW¶
>@ 9 $QDO\VHV ZHUH GRQH LQ 5 Y $OO GDWD
DQG FRGH XVHG LQ RXU DQDO\VHV DUH DYDLODEOH DW *LW+XE KWWSV
JLWKXEFRPHHOKDLN6,'6BVWXG\
 5HVXOWV
 0RUWDOLW\ UDWH
6,'6 PRUWDOLW\ UDWHV YDULHG JUHDWO\ DPRQJ WKH VWXGLHG FRXQ
WULHV UDQJLQJ IURP  WR  SHU  ELUWKV  χ = 0.4
σ = 0.27 )LJXUH  7DEOH 6 6,'6 PRUWDOLW\ UDWHV ZHUH WKH
'LVWULEXWHG XQGHU FUHDWLYH FRPPRQV OLFHQVH  '2, KWWSG[GRLRUJMFWUHV
(OKDLN|-RXUQDORI&OLQLFDODQG7UDQVODWLRQDO5HVHDUFK 
)LJXUH  0DOH 6,'6 PRUWDOLW\ UDWHV SHU  ELUWKV LQ  FRXQWULHV DQG  86 VWDWHV LQVHW 6,'6 PRUWDOLW\ UDWHV DUH FRORUFRGHG
ORZHVW LQ WKH 1HWKHUODQGV  DQG KLJKHVW LQ WKH 86  DQG
1HZ =HDODQG  7KH DYHUDJH 6,'6 PRUWDOLW\ UDWH LQ WKH 86
ZDV QRWDEO\ KLJK FRPSDUHG ZLWK (XURSH χ = 0.3 σ = 0.14
,Q WKH 86 1HZ <RUN KDG WKH ORZHVW XQH[SODLQHG PRUWDOLW\ UDWH
 DQG 0RQWDQD WKH KLJKHVW 
&RQVLGHULQJ WKH SURSRUWLRQ RI 86 +LVSDQLF  LQ WKH
 86 FHQVXV DV D FXWRII DQG ZHLJKWLQJ E\ WKH +LVSDQLF SRS
XODWLRQ VL]H WKH XQH[SODLQHG PRUWDOLW\ UDWH ZDV VLJQLILFDQWO\
ORZHU LQ 86 VWDWHV ZLWK KLJK +LVSDQLF SRSXODWLRQ K+ WKDQ
VWDWHV ZLWK ORZ +LVSDQLF SRSXODWLRQ O+ HYHU\ \HDU EHWZHHQ
 DQG  :HOFK WZRWDLOHG WWHVW  NK+ = 8 NO+ =
29 ∆mortality(lH, hH) = 0.32 t = 2.83  &, 
p = 0.008  NK+ = 10 NO+ = 27∆mortality(lH, hH) =
0.53 t = 4.43  &, p = 8.7 ∗ 10−5 
NK+ = 11 NO+ = 28 ∆mortality(lH, hH) = 0.44t = 3.65
 &, p = 9 ∗ 10−4  NK+ = 11 NO+ =
27 ∆mortality(lH, hH) = 0.39 t = 4  &, 
p = 3 ∗ 10−5 ,Q RWKHU ZRUGV DVVXPLQJ DQ DYHUDJH XQH[SHFWHG
PRUWDOLW\ RI  PDOHV SHU  ELUWKV VWDWHV ZLWK D KLJKHU
WKDQ DYHUDJH SRSXODWLRQ RI +LVSDQLF UHVLGHQWV ZLOO H[SHULHQFH
 IHZHU PDOH XQH[SODLQHG GHDWKV $VVXPLQJ D PL[HG HIIHFW
PRGHO ZKHUH +LVSDQLF RULJLQV DQG \HDU ZHUH WKH IL[HG HIIHFWV
DQG VWDWH DV WKH UDQGRP HIIHFW ZH IRXQG WKDW +LVSDQLF RULJLQV
KDV D VLJQLILFDQW HIIHFW WZRVLGHG WWHVW t = −2.6 p = 0.01
7KH XQH[SODLQHG PRUWDOLW\ UDWH LQ PDOHV ZDV DOVR VLJQLILFDQWO\
QHJDWLYHO\ FRUUHODWHG ZLWK WKH SHUFHQW RI +LVSDQLF SHRSOH LQ WKH
SRSXODWLRQ HDFK \HDU :HLJKWHG WZRWDLOHG WWHVW  N = 37
r = −0.25 β = −0.8  &, −1.62± p = 0.05 
N = 37 r = −0.4 β = −1.2  &, −2.21± p = 0.02
 N = 39 r = −0.34 β = −0.98  &,−1.89±−0.06
p = 0.04  N = 38 r = −0.36 β = −0.96  &,
−1.76± p = 0.02 )LJXUH  7DEOH 6
)LJXUH  5HJUHVVLRQ DQDO\VLV RI +LVSDQLF LQ WKH 86 DQG XQH[SODLQHG PDOH
PRUWDOLW\ UDWHV LQ  7KH  FRQILGHQFH LQWHUYDOV RI WKH EHVW ILW OLQH DUH
GHQRWHG LQ GDVKHG OLQHV &RORUV FRUUHVSRQG WR IRXU 86 UHJLRQV 1RUWKHDVW
YLROHW 0LGZHVW UHG 6RXWK F\DQ DQG :HVW EOXH
 01& LV SRVLWLYHO\ DVVRFLDWHG ZLWK WKH ULVN IRU HDUO\
PRUWDOLW\
7KH JOREDO 6,'6 DQG 01& UDWHV DUH VLJQLILFDQWO\ FRUUHODWHG
8QZHLJKWHG N = 16 r = 0.7 β = 0.01  &, 
 WWHVW t = 4p = 0.003 :HLJKWHG N = 16 r = 0.7
'LVWULEXWHG XQGHU FUHDWLYH FRPPRQV OLFHQVH  '2, KWWSG[GRLRUJMFWUHV
(OKDLN|-RXUQDORI&OLQLFDODQG7UDQVODWLRQDO5HVHDUFK 
β = 0.0057  &,  WWHVW t = 2.83p = 0.012
)LJXUH  7KH UHVXOWV UHPDLQ VLJQLILFDQW HYHQ LI WKH 01& UDWHV
IRU WKH HVWLPDWHG FRKRUW DUH KDOYHG RU GRXEOHG LQ ERWK FDVHV
8QZHLJKWHG r = 0.69 − 0.7 p = 0.003 :HLJKWHG r = 0.69
 p = 0.01 :KHQ GURSSLQJ WZR UDQGRP SRLQWV DQG UHSHDWLQJ
WKH DQDO\VLV  WLPHV WKH SYDOXH ZDV VLJQLILFDQW p < 0.05
 RI WKH WLPH DQG WKH PHDQ β ZDV 
)LJXUH  :HLJKWHG UHJUHVVLRQ DQDO\VLV RI PDOH 6,'6 PRUWDOLW\ DQG JOREDO
01& UDWHV 7KH  FRQILGHQFH LQWHUYDOV RI WKH EHVW ILW OLQH DUH GHQRWHG LQ
GDVKHG OLQHV &RORUV FRUUHVSRQG WR WKH IRXU SRSXODWLRQ JURXSV $QJORSKRQH
FRXQWULHV JUHHQ ,EHUR$PHULFDQ FRXQWULHV YLROHW 1RUGLF FRXQWULHV \HO
ORZ DQG DOO RWKHU EODFN &LUFOH VL]H UHSUHVHQW WKH UHODWLYH SRSXODWLRQ VL]H
7KH VORSH RI WKLV WUHQG LQGLFDWHV WKDW D  LQFUHDVH LQ WKH
01& UDWHV LV DVVRFLDWHG ZLWK DQ LQFUHDVH RI  SHU  6,'6
FDVHV F = 8.19 p = 0.01 $QJORSKRQH FRXQWULHV SUDFWLFH VLJ
QLILFDQWO\ PRUH 01& DQG KDYH VLJQLILFDQWO\ KLJKHU 6,'6 PRU
WDOLW\ UDWHV WKDQ QRQ$QJORSKRQHV WZRWDLOHG WWHVW DVVXPLQJ
XQHTXDO YDULDQFH p = 0.04 DQG p = 0.03 UHVSHFWLYHO\ )LJ
XUH 
)LJXUH  $ FRPSDULVRQ RI WKH PDOH 6,'6 PRUWDOLW\ OHIW DQG 01& ULJKW
UDWHV LQ  $QJORSKRQH DQG  QRQ$QJORSKRQH FRXQWULHV XVLQJ ER[SORWV 6LJ
QLILFDQFH ZDV DVVHVVHG ZLWK WZRWDLOHG WWHVWV
7KH 86 VWDWHZLVH XQH[SODLQHG PRUWDOLW\ DQG 01& UDWHV
DUH VLJQLILFDQWO\ FRUUHODWHG 8QZHLJKWHG N = 27 r = 0.28
β = 0.006  &, −0.002 WWHVW t = 2p = 0.15
:HLJKWHG N = 27 r = 0.28 β = 0.009  &, 
 WWHVW t = 2 p = 0.01 )LJXUH  7DEOH 6 6LPLODUO\
WR WKH JOREDO WUHQG WKH VORSH RI WKLV WUHQG LQGLFDWHV WKDW D 
LQFUHDVH LQ WKH 01& UDWHV LV DVVRFLDWHG ZLWK DQ LQFUHDVH RI 
SHU  6,'6 FDVHV F = 7.55 p = 0.01
)LJXUH  :HLJKWHG UHJUHVVLRQ DQDO\VLV RI XQH[SODLQHG PDOH PRUWDOLW\ DQG
8601& UDWHV 7KH  FRQILGHQFH LQWHUYDOV RI WKH EHVW ILW OLQH DUH GHQRWHG
LQ GDVKHG OLQHV &RORU FRGHV DUH DV LQ )LJXUH  6\PEROV PDUN VWDWHV ZKHUH
0HGLFDLG WKH OHDGLQJ LQVXUDQFH FRPSDQ\ LQ 86 FRYHUV FLUFOHV RU GRHV QRW
FRYHU VTXDUV 01&
0DOH SUHGRPLQDQFH LV RQH RI WKH KDOOPDUNV RI 6,'6 ,Q 
RXW RI  86 VWDWHV ZKHUH 0HGLFDLG WKH PRVW FRPPRQ 86
KHDOWK LQVXUDQFH FRYHUV 01& 7DEOH 6 WKH DYHUDJH 01&
UDWH LV QHDUO\  IROG KLJKHU WKDQ WKH 01& UDWH LQ RWKHU VWDWHV
χ = 72 YV  :HOFK WZRVLGHG WWHVW t = 2.7 p = 0.01
)LJXUH $ LQ DJUHHPHQW ZLWK /HLERZLW] HW DO >@  DQG
 UHVSHFWLYHO\ 7KH XQH[SODLQHG PRUWDOLW\ UDWH LV KLJKHU
χ = 0.79 YV  :HOFK WZRVLGHG WWHVW t = 0.21 p = 0.82
DOWKRXJK QRW VWDWLVWLFDOO\ VLJQLILFDQW DQG WKH 6,'6 PDOH JHQGHU
ELDV LV VLJQLILFDQWO\ KLJKHU χ˜ = 1.48 YV  :HOFK WZRVLGHG
WWHVW t = 2.6 p = 0.02)LJXUH %
,Q 86 VWDWHV WKHUH LV D KLJK SRVLWLYH FRUUHODWLRQ EHWZHHQ
WKH 01& UDWH DQG 6,'6 JHQGHU UDWLR 8QZHLJKWHG N = 18
r = 0.38 β = 0.67  &, −0.18 WWHVW t = 1.66
p = 0.11 :HLJKWHG N = 18 r = 0.38 β = 0.63 
&, −0.13 WWHVW t = 1.74 p = 0.1 )LJXUH $ ,W LV
OLNHO\ WKDW WKH UHVXOWV ZHUH LQVLJQLILFDQW GXH WR LQVXIILFLHQW GDWD
KRZHYHU WKH r2 LQIHUUHG LQ WKH UHJUHVVLRQ DQDO\VLV VXJJHVWV WKDW
01& PD\ H[SODLQ  RI WKH YDULDELOLW\ LQ PDOH 6,'6 GHDWKV
LQ WKH 86 *URXSLQJ WKH UHVXOWV E\ SRSXODWLRQ 86 VWDWHV ZLWK D
KLJK SRSXODWLRQ RI +LVSDQLF:KLWHV > 12.5 KDG VLJQLILFDQWO\
ORZHU 6,'6 JHQGHU ELDV FRPSDUHG WR 1+: :HOFK WZRVLGHG W
WHVW t = −2.78 p = 0.008 ZKLFK DOVR KDYH WKH KLJKHVW 01&
UDWHV 1+% ZKR KDYH LQWHUPHGLDWH 01& UDWHV DOVR VKRZ ORZHU
6,'6 JHQGHU ELDV FRPSDUHG WR 1+: :HOFK WZRVLGHG WWHVW
'LVWULEXWHG XQGHU FUHDWLYH FRPPRQV OLFHQVH  '2, KWWSG[GRLRUJMFWUHV
(OKDLN|-RXUQDORI&OLQLFDODQG7UDQVODWLRQDO5HVHDUFK 
t = −2.64 p = 0.0002 EHWZHHQ  DQG  )LJXUH %
7DEOH 6
)LJXUH  01& UDWHV DQG 6,'6 JHQGHU ELDV LQ 86 VWDWHV DV D IXQFWLRQ RI
0HGLFDLG FRYHUDJH RI 01& $ FRPSDULVRQ RI 01& UDWHV $ DQG 6,'6
JHQGHU ELDV % LQ 86 VWDWHV ZKHUH 0HGLFDLG GRHV RU GRHV QRW FRYHU 01&
XVLQJ ER[SORWV 'LDPRQGV VKRZ WKH PHDQ 6LJQLILFDQFH ZDV DVVHVVHG ZLWK
WZRWDLOHG WWHVWV
 3UHPDWXULW\ LV SRVLWLYHO\ DVVRFLDWHG ZLWK WKH ULVN IRU HDUO\
PRUWDOLW\
7R WHVW WKH DVVRFLDWLRQ EHWZHHQ SUHPDWXULW\ DQG 6,'6 ZH
FRQVLGHUHG WKH JOREDO DQG 86 SUHPDWXULW\ UDWHV 3UHPDWXULW\
UDWHV  DUH WKH KLJKHVW LQ WKH 86  DQG  IRU 1+%
DQG 1+: UHVSHFWLYHO\ DQG ORZHVW LQ 1RUGLF FRXQWULHV 
7DEOH 6 7KH JOREDO 6,'6 PRUWDOLW\ DQG SUHPDWXULW\ UDWHV
DUH VLJQLILFDQWO\ FRUUHODWHG 8QZHLJKWHG N = 16 r = 0.57
β = 0.05  &,  WWHVW t = 2.6 p = 0.02
:HLJKWHG N = 16 r = 0.57 β = 0.05  &, 
WWHVW t = 3.37 p = 0.004 )LJXUH  7KH VORSH RI WKLV WUHQG
LQGLFDWHV WKDW D  LQFUHDVH LQ WKH SUHPDWXULW\ UDWH LV DVVRFL
DWHG ZLWK DQ LQFUHDVH RI  SHU  6,'6 FDVHV F = 11.37
p = 0.004
86 VWDWHV DOVR H[KLELW D VLJQLILFDQWO\ SRVLWLYH FRUUHODWLRQ EH
WZHHQ XQH[SODLQHGPRUWDOLW\ DQG SUHPDWXULW\ UDWHV 8QZHLJKWHG
N = 27 r = 0.39 β = 0.18  &,  WWHVW
t = 2.13 p = 0.04 :HLJKWHG N = 27 r = 0.39 β = 0.19
 &,  WWHVW t = 3.13 p = 0.004 )LJXUH  $Q
LQFUHDVH RI  LQ SUHWHUP UDWH LV DVVRFLDWHG ZLWK DQ LQFUHDVH RI
 SHU  XQH[SODLQHG PRUWDOLW\ FDVHV F = 9.8 p = 0.004
'XH WR WKH NQRZQ PDOH ELDV LQ SUHWHUP ELUWKV >@ ZH WHVWHG
ZKHWKHU SUHPDWXULW\ UDWHV H[SODLQ WKH 6,'6 JHQGHU ELDV LQ 86
VWDWHV :H IRXQG LQVLJQLILFDQW FRUUHODWLRQ EHWZHHQ WKH SUHPD
WXULW\ UDWH DQG 6,'6 JHQGHU UDWLR N = 18 r = −0.06
β = −0.02  &, −0.21 WWHVW t = −0.23 p = 0.8
,Q WKH 86 N = 40 r = 0.33 β = 0.07  &,  W
WHVW t = 2.2 p = 0.03 DQG JOREDO GDWDVHWV N = 16 r = 0.67
β = 4.14  &,  WWHVW t = 3.45 p = 0.0039
01& DQG SUHPDWXULW\ ZHUH VLJQLILFDQWO\ FRUUHODWHG VXJJHVWLQJ
D SRWHQWLDO FRQIRXQGHU HIIHFW
 $GGLWLYH HIIHFWV RI YDULRXV SKHQRW\SHV LQFUHDVH WKH ULVN RI
HDUO\ PRUWDOLW\
$ ZHLJKWHG PXOWLYDULDEOH PRGHO RI 86 XQH[SODLQHG PRUWDO
LW\ WKDW LQFOXGHV 01& SUHPDWXULW\ DQG UHJLRQ RI WKH FRXQWU\
IRXQG WKDW 01& β = 0.013  &,  t = 3.05
p = 0.006 DQG JHRJUDSKLF UHJLRQ F = 4.65 p = 0.005 ZHUH
VLJQLILFDQW IDFWRUV ZKLOH SUHPDWXULW\ ZDV QRW RQH β = 0.02
 &, −0.26 t = 0.17 p = 0.87
7R DVVHVV WKH DGGLWLYH HIIHFW RI 01& DQG SUHPDWXULW\ ZH
SHUIRUPHG OLNHOLKRRG UDWLR /5 WHVWV FRQVLGHULQJ DOO SRVVLEOH
FRPELQDWLRQV RI WKH SKHQRW\SHV :H IRXQG LQ WKH JOREDO GDWDVHW
WKDW WKH FRPELQDWLRQ RI 01& DQG SUHPDWXULW\ LV D VLJQLILFDQWO\
EHWWHU SUHGLFWRU RI 6,'6 FRPSDUHG WR 01& RU SUHPDWXULW\ DORQH
/5 WHVW p01& = 0.002 p3UHWHUP = 5.32 ∗ 10−5 ,Q WKH
86 GDWDVHW WKH FRPELQDWLRQ RI 01& DQG SUHPDWXULW\ LV D VLJ
QLILFDQWO\ EHWWHU SUHGLFWRU RI XQH[SODLQHG PRUWDOLW\ FRPSDUHG
WR 01& DORQH EXW QRW SUHPDWXULW\ /5 WHVW p01& = 0.046
p3UHWHUP = 0.4
 'LVFXVVLRQ
6XGGHQ LQIDQW GHDWK V\QGURPH 6,'6 LV D FRPSOH[ PXO
WLIDFWRULDO GLVRUGHU ,Q VSLWH RI FRQWLQXRXV UHVHDUFK DQG JOREDO
%DFN 7R 6OHHS %76 FDPSDLJQV 6,'6 UHPDLQV RQH RI WKH PRVW
FRPPRQ DQG SRRUO\ XQGHUVWRRG GLDJQRVHV RI GHDWK DPRQJ LQ
IDQWV EHWZHHQ ELUWK DQG  \HDU RI DJH >@ $OWKRXJK 6,'6
DIIHFWV LQIDQWV IURP DOO VRFLDO VWUDWD 1+% DQG 1+: LQIDQWV RI
ORZHU VRFLRHFRQRPLF VWDWXV DUH DW KLJKHU ULVN >@ ZKHUHDV +LV
SDQLF LQIDQWV DOEHLW IURP ORZHU VRFLRHFRQRPLF VWDWXWV SDUDGR[
LFDOO\ GR QRW GHPRQVWUDWH WKLV OLQN >@ 6,'6 LV DOVR PDOH SUH
GRPLQDQW :H VSHFXODWHG WKDW 01& FDQ H[SODLQ WKHVH WZR FRU
UHODWLRQV :H IRXQG WKDW $QJORSKRQH FRXQWULHV SUDFWLFH VLJQLI
LFDQWO\ PRUH 01& DQG KDYH VLJQLILFDQWO\ KLJKHU 6,'6 PRUWDO
LW\ UDWHV WKDQ QRQ$QJORSKRQHV 6LPLODUO\ ZH IRXQG WKDW 86
VWDWHV ZKHUH 0HGLFDLG FRYHUV 01& KDYH VLJQLILFDQWO\ KLJKHU
01& XQH[SODLQHG PRUWDOLW\ UDWHV DQG 6,'6 PDOH ELDV WKDQ
'LVWULEXWHG XQGHU FUHDWLYH FRPPRQV OLFHQVH  '2, KWWSG[GRLRUJMFWUHV
(OKDLN|-RXUQDORI&OLQLFDODQG7UDQVODWLRQDO5HVHDUFK 
)LJXUH  7KH FRQWULEXWLRQ RI 01& WRZDUG 6,'6 JHQGHU ELDV LQ WKH 86 $ :HLJKWHG UHJUHVVLRQ DQDO\VLV RI JHQGHU ELDV DQG 86 01& UDWHV 7KH 
FRQILGHQFH LQWHUYDOV RI WKH EHVW ILW OLQH DUH GHQRWHG LQ GDVKHG OLQHV &RORU FRGHV DQG V\PEROV DUH DV LQ )LJXUH  % $ FRPSDULVRQ RI WKH JHQGHU ELDV LQ WKUHH
86 SRSXODWLRQV XVLQJ ER[SORWV 'LDPRQGV VKRZ WKH PHDQ 6LJQLILFDQFH ZDV DVVHVVHG ZLWK WZRWDLOHG WWHVWV
RWKHU VWDWHV 1RW RQO\ GR LQIDQWV RI +LVSDQLF RULJLQ VXIIHU OHVV
IURP 6,'6 WKH\ DOVR KDYH VLJQLILFDQWO\ ORZHU 6,'6 PDOH ELDV
WKDQ 1+: DQG 1+% 01& FDQ H[SODLQ  RI WKH YDULDELO
LW\ LQ PDOH 6,'6 GHDWKV LQ WKH 86 p = 0.1 :H IXUWKHU IRXQG
WKDW WKHUH LV D VWURQJ DQG VLJQLILFDQW FRUUHODWLRQ EHWZHHQ WKH UDWHV
RI ERWK SUHPDWXULW\ DQG 01& DQG 6,'6 XVLQJ JOREDO DQG 86
GDWDVHWV ,Q WKH JOREDO GDWDVHW WKH WZR SKHQRW\SHV SUHGLFW 6,'6
EHWWHU WKDQ HDFK SKHQRW\SH VHSDUDWHO\ ZKHUHDV LQ WKH 86 01&
DQG SUHPDWXULW\ SUHGLFW XQH[SODLQHG PRUWDOLW\ RQO\ EHWWHU WKDQ
01&
)LJXUH  :HLJKWHG UHJUHVVLRQ DQDO\VLV RI JOREDO PDOH 6,'6 PRUWDOLW\ DQG
SUHPDWXULW\ UDWHV 'DWD ZHUH REWDLQHG IRU  VWDWHV DQG  SRSXODWLRQV 7KH
 FRQILGHQFH LQWHUYDOV RI WKH EHVW ILW OLQH DUH GHQRWHG LQ GDVKHG OLQHV
&RORU FRGHV DUH DV LQ )LJXUH 
0XFK RI WKH GLIILFXOWLHV LQ VWXG\LQJ 6,'6 SHUWDLQV WR WHUPL
QRORJLFDO >@ DQG PHWKRGRORJLFDO SUREOHPV >@ 6,'6 LV D GL
DJQRVLV RI H[FOXVLRQ JLYHQ ZKHQ WKH FDXVH RI GHDWK FDQQRW EH
GHWHUPLQHG 7KHUHIRUH 6,'6 FDQ EH H[SHFWHG WR GHFUHDVH RYHU
WLPH DV SDUHQWDO HGXFDWLRQ DQG GLDJQRVWLF PHWKRGV LPSURYH ,Q
GHHG WKH UDWH RI 6,'6 KDV EHHQ GHFOLQLQJ ZRUOGZLGH VLQFH WKH
V >@ DQG KDV EHHQ DFFRPPRGDWHG E\ DQ LQFUHDVH LQ WKH
PRUWDOLW\ UDWH RI VXGGHQ DQG XQH[SODLQHG LQIDQW GHDWKV 68,'V
 D GLDJQRVLV XVHG WR GHVFULEH WKH VXGGHQ DQG XQH[SODLQHG GHDWK
RI D EDE\ OHVV WKDQ  \HDU ROG LQ ZKLFK WKH FDXVH RI GHDWK ZDV
QRW REYLRXV EHIRUH DQ LQYHVWLJDWLRQ >@ ,QWHUHVWLQJO\ PXFK RI
WKH GHFOLQH LQ 6,'6 UDWHV IROORZLQJ WKH %76 FDPSDLJQ KDV EHHQ
GXH WR DQ LQFUHDVH LQ 68,' GHDWKV DQG RWKHU GHDWK FODVVLILFD
WLRQV >@ DWWHVWLQJ WR WKH OLPLWHG VXFFHVV RI WKH %76 FDPSDLJQ
LQ SUHYHQWLQJ XQH[SODLQHG GHDWKV >@ 7KRXJK 6,'6 PRUWDOLW\
UDWH GHFUHDVHV ZLWK WLPH DV PRUH FDXVHV RI GHDWKV DUH EHFRP
LQJ NQRZQ LW PD\ DOVR GHFUHDVH GXH WR WKH YDULDELOLW\ LQ DQG
FRQIXVLRQ DERXW FDWHJRUL]LQJ GHDWKV >@ RU LQFRQVLVWHQF\ EH
WZHHQ LQYHVWLJDWRUV >@ 7KH FDXVHV RI GHDWK PD\ DOVR LQWHQ
WLRQDOO\ EH PLVUHSUHVHQWHG LQ RUGHU WR DYRLG DQ DXWRSV\ GXH WR
FXOWXUDO RU UHOLJLRXV SUDFWLFHV RU WR DYRLG WLPHFRQVXPLQJ LQ
YHVWLJDWLRQV >@ 2QWDULR IRU H[DPSOH HOLPLQDWHG DOO 6,'6
UHODWHG GHDWKV EHWZHHQ  DQG  E\ UHFDWHJRUL]LQJ WKHP
DV ³XQGHWHUPLQHG´ GHDWKV >@ ,Q .DQVDV RQO\  RI DOO XQ
H[SODLQHG GHDWKV EHWZHHQ  DQG  ZHUH FODVVLILHG DV LOO
GHILQHG PRUWDOLWLHV 5 EXW E\  WKH\ UHSUHVHQWHG  DOO
XQH[SODLQHG GHDWKV UHIOHFWLQJ D GHFUHDVH RI  LQ WKH VKDUH
RI 6,'6 GHDWKV 7KH DFWXDO GHFOLQH LQ XQH[SODLQHG PRUWDOLWLHV
55 LQ WKH 86 GXULQJ WKHVH SHULRGV ZDV PXFK PRGHVW
 >@ &RQVLGHULQJ DOO 86 VWDWHV )LJXUH  EHWZHHQ 
DQG  XQH[SODLQHG GHDWKV GHFUHDVHG E\  EXW 6,'6 GH
FOLQHG E\  ZKHUHDV RWKHU LOOGHILQHG GHDWKV 5 FOLPEHG
E\  %HWZHHQ  DQG  XQH[SODLQHG GHDWKV GHFUHDVHG
E\  EXW 6,'6 GHFOLQHG E\  ZKHUHDV RWKHU LOOGHILQHG
GHDWKV 5 FOLPEHG E\  6,'6 UHSUHVHQWHG  RI DOO XQ
H[SODLQHG GHDWKV LQ  DQG E\  7KHVH WUHQGV GHPRQ
VWUDWH WKH FKDOOHQJHV RI XVLQJ ORQJLWXGLQDO GDWD WR VWXG\ 6,'6 DQG
'LVWULEXWHG XQGHU FUHDWLYH FRPPRQV OLFHQVH  '2, KWWSG[GRLRUJMFWUHV
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LPSO\ WKDW WKH LQWHUHVW LQ VWXG\LQJ WKH FRQWHPSRUDU\ 6,'6 UDWHV
FRQIODWHV ZLWK WKH DPRXQW RI DYDLODEOH 6,'6 GDWD
)LJXUH  :HLJKWHG UHJUHVVLRQ DQDO\VLV RI XQH[SODLQHG PDOH PRUWDOLW\ DQG
SUHPDWXULW\ UDWHV LQ 86 VWDWHV 7KH  FRQILGHQFH LQWHUYDOV RI WKH EHVW ILW
OLQH DUH GHQRWHG LQ GDVKHG OLQHV &RORU FRGHV DQG V\PEROV DUH DV LQ )LJXUH 
'DXQWLQJ PHWKRGRORJLFDO SUREOHPV DUH DOVR SUHYDOHQW LQ
6,'6 VWXGLHV 7KH XQDYDLODELOLW\ RI SURSHU FRQWUROV DQG LQDELO
LW\ WR DFFRXQW IRU WKH GLIIHUHQW OLIH KLVWRULHV RI LQIDQWV EHJLQQLQJ
LQ XWHUR DQG WKHLU H[SRVXUH WR HQYLURQPHQWDO VWUHVVRUV ODWHU LQ
OLIH HJ >@ DUH PDMRU OLPLWDWLRQV LQ 6,'6 VWXGLHV &RKRUW
VWXGLHV DUH DOVR SUREOHPDWLF GXH WR WKH GLIILFXOW\ RI ILQGLQJ VXLW
DEOH FRQWUROV DQG DFFRXQWLQJ IRU H[WHUQDO VWUHVVRUV ZKLFK YDU\
ZLGHO\ DPRQJ FRXQWULHV FXOWXUHV DQG VRFLRHFRQRPLF VWDWXVHV
DQG FDQ UHQGHU DVVRFLDWLRQ VWXGLHV DPELJXRXV 7KHVH PHWKRG
RORJLFDO GLIILFXOWLHV KDYH UHVXOWHG LQ RYHU  H[SODQDWLRQV IRU
6,'6 WKDW DSSHDUHG LQ0HGLFDO +\SRWKHVHV >@ DQG PXFK FRQIX
VLRQ EHWZHHQ FDXVH DQG HIIHFW )RU LQVWDQFH LW KDV EHHQ UHSRUWHG
WKDW EUHDVWIHHGLQJ IRU D GXUDWLRQ RI DW OHDVW WZR PRQWKV LV DVVRFL
DWHG ZLWK D UHGXFHG ULVN RI 6,'6 >@ KRZHYHU LW GRHV QRW PHDQ
WKDW EUHDVWIHHGLQJ FRQIHUV SURWHFWLRQ DJDLQVW 6,'6 EHFDXVH DQ
LQIDQW¶V UHIXVDO WR EUHDVWIHHG PD\ EH D V\PSWRP RI RWKHU 6,'6
ULVN IDFWRUV OLNH 01& WKDW LV NQRZQ WR GLVUXSW EUHDVWIHHGLQJ
>±@
7KH PLVXQGHUVWDQGLQJ RI 6,'6 LV EHVW GHPRQVWUDWHG E\ WKH
SRSXODU WULSOH ULVN K\SRWKHVLV GHYLVHG LQ  E\ :HGJZRRG
>@ UHYLVHG LQ  E\ )LOLDQR DQG .LQQH\ >@ DQG WKHQ FRQ
WLQXRXVO\ PRGLILHG E\ GLIIHUHQW DXWKRUV 7KLV K\SRWKHVLV SUR
SRVHV WKDW IDFWRUV ZKLFK LQFUHDVH WKH ULVN RI VXGGHQ GHDWK LQFOXGH
D FULWLFDO GHYHORSPHQW SHULRG H[RJHQRXV VWUHVVRUV DQG D YXOQHU
DEOH LQIDQW >@ )LOLDQR DQG .LQQH\ >@ VWDWHG WKDW ³DQ LQIDQW
ZLOO GLH RI 6,'6 RQO\ LI KHVKH SRVVHVVHV DOO WKUHH IDFWRUV´ DQG
HPSKDVL]HG WKH SRWHQWLDO H[LVWHQFH RI ³EUDLQ DEQRUPDOLWLHV´ $
ODWHU UHSRUW IRXQG HQULFKPHQW RI IRFDO JUDQXOH FHOO ELODPLQDWLRQ
LQ 6,'6 YLFWLPV >@ EXW GLG QRW HVWDEOLVK FDXVDWLRQ DQG GXH WR
WKH FKRLFH RI FRQWUROV WKH FRPPRQDOLW\ RI WKHVH DEQRUPDOLWLHV
LQ WKH JHQHUDO SRSXODWLRQ UHPDLQHG XQFOHDU $ FRPSUHKHQVLYH
6,'6 LQYHVWLJDWLRQ VHTXHQFHG WKH IXOO H[RQV RI  JHQHV DVVRFL
DWHG ZLWK 6,'6 LQ  LQIDQW DQG \RXQJ VXGGHQ GHDWK GHFHGHQWV
>@ IRXQG WKDW OHVV WKDQ  RI XQH[SHFWHG GHDWKV ZHUH DVVRFL
DWHG ZLWK D SDWKRJHQLF JHQHWLF YDULDQW 7KHUHIRUH WKH WULSOH ULVN
K\SRWKHVLV QRW RQO\ IDLOV WR H[SODLQ WKH PDLQ FKDUDFWHULVWLFV RI
6,'6 EXW LWV FHQWUDO DUJXPHQW UHPDLQV XQVXSSRUWHG E\ WKH JH
QHWLF GDWD
7KH DOORVWDWLF ORDG K\SRWKHVLV LQLWLDOO\ SURSRVHG WR H[SODLQ
KRZ VWUHVV LQIOXHQFHV WKH SDWKRJHQHVLV RI GLVHDVHV >@ DQG ODWHU
DSSOLHG WR VSHFLILF GLVRUGHUV HJ >@ SURSRVHV WKDW SURORQJHG
DQG UHSHWLWLYH VWUHVVIXO SDLQIXO DQG WUDXPDWLF H[SHULHQFHV GXU
LQJ WKH SHUL DQG SUHQDWDO GHYHORSPHQWDO SHULRGV OHDG WR WKH DF
FXPXODWLRQ RI DOORVWDWLF ORDG WKDW PD\ EH OHWKDO >@ 7KHUHE\
ERWK K\SRWKHVHV FRQVLGHU JHQHWLF YXOQHUDELOLWLHV DQG H[WHUQDO
VWUHVVRUV EXW GLVDJUHH RQ WKH GHILQLWLRQ RI DWULVN LQIDQWV DQG WKH
VHTXHQFH RI HYHQWV WKDW OHDGV WR 6,'6 7KH DOORVWDWLF ORDG K\
SRWKHVLV FRQVLGHUV DQ\ LQIDQW WR EH DW ULVN RI VXGGHQ GHDWK LQ D
GLUHFW SURSRUWLRQ WR WKHLU JHQHWLF YXOQHUDELOLWLHV DQG WKH FXPXOD
WLYH VWUHVV WKDW WKH\ KDYH H[SHULHQFHG D ³ZHDU DQG WHDU´ SURFHVV
>@ UDWKHU WKDQ WKH ³LQWHUVHFWLRQ´ PRPHQW RI WKUHH GLIIHUHQW ULVN
IDFWRUV
+HUH ZH WHVWHG VRPH RI WKH SUHGLFWLRQV RI WKH DOORVWDWLF ORDG
K\SRWKHVLV >@ 'XH WR WKH DIRUHPHQWLRQHG WHUPLQRORJLFDO DQG
PHWKRGRORJLFDO SUREOHPV ZH VRXJKW WR IRFXV RQ WKH ³ORZ KDQJ
LQJ IUXLWV´ ± WKH ULVNIDFWRUV WKDW PD\ H[SODLQ WKH FKDUDFWHULVWLFV
WKDW GLVWLQJXLVK 6,'6 IURP RWKHU GHDWKV 01& DQG SUHPDWXULW\
6LQFH WKHVH IDFWRUV DUH QRW UHFRUGHG GXULQJ DXWRSVLHV QRU FDQ WKH\
EH OLQNHG ZLWK KRVSLWDO UHFRUGV WKH\ FDQQRW EH VWXGLHG UHWURDF
WLYHO\ :H WKHUHE\ FDUULHG RXW DQ HSLGHPLRORJLFDO VWXG\ :H
IRXQG D SRVLWLYH FRUUHODWLRQ EHWZHHQ 6,'6 PRUWDOLW\ DQG QHRQD
WDO FLUFXPFLVLRQ DV ZHOO DV SUHPDWXULW\ UDWHV %\ ODUJH WKHVH
SKHQRW\SHV WRJHWKHU ZHUH DVVRFLDWHG ZLWK 6,'6 PRUH WKDQ HDFK
RQH VHSDUDWHO\ VXJJHVWLQJ DQ DGGLWLYH HIIHFW LQ VXSSRUW RI WKH
DOORVWDWLF ORDG K\SRWKHVLV >@ 7KH SRVLWLYH FRUUHODWLRQV EHWZHHQ
WKHVH SKHQRW\SH DQG 6,'6 DUH VXJJHVWLYH RI WKH SHULORXV HIIHFW
WKDW SDLQIXO DQG VWUHVVIXO H[SHULHQFHV KDYH RQ LQIDQWV SDUWLFX
ODUO\ YXOQHUDEOH RQHV
 (YDOXDWLQJ WKH FRQWULEXWLRQ RI 01& WRZDUG 6,'6
,W LV ZHOOHVWDEOLVKHG WKDW PDOH LQIDQWV DUH PRUH VXVFHSWLEOH
WR 6,'6 WKDQ IHPDOHV EXW WKH UHDVRQ LV XQFOHDU >@ 7KH JHQHWLF
H[SODQDWLRQV IRU WKLV SKHQRPHQRQ SRLQW DW WKH SK\VLRORJLFDO GLI
IHUHQFHV IRU FHUHEUDO EORRG IORZ QHRQDWDO VWUHVV DQG YDULRXV LQ
GLFHV RI UHVSLUDWRU\ IXQFWLRQ LQ SUHWHUP LQIDQWV >@ DQG VXJJHVW
WKDW SUHWHUP PDOHV QHHG PRUH UHVSLUDWRU\ VXSSRUW WKDQ IHPDOHV
>@ 2WKHU H[SODQDWLRQV SURSRVHG WKDW WKHUH H[LVWV DQ ;OLQNHG
GRPLQDQW DQG SURWHFWLYH DOOHOH p = 1/3 WR WHUPLQDO K\SR[LD
ZKLFK OHDGV WR D  H[FHVV LQ WKH ULVN RI GHDWK IRU PDOHV >@
DOWHUQDWLYHO\ WKHUH PD\ H[LVW D QRQSURWHFWLYH ;OLQNHG UHFHVVLYH
DOOHOH p = 2/3 DQG D SURWHFWLYH GRPLQDQW FRUUHVSRQGLQJ ;
OLQNHG DOOHOH q = 1/3 >@ 7KHVH H[SODQDWLRQV DVVXPH WKDW
'LVWULEXWHG XQGHU FUHDWLYH FRPPRQV OLFHQVH  '2, KWWS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)LJXUH  7UHQGV LQ XQH[SODLQHG PDOH PRUWDOLW\ LQ DOO 86 VWDWHV EHWZHHQ  DQG  >@ 'DWD ZHUH REWDLQHG IRU 6,'6 DOO RWKHU LOOGHILQHG GHDWK FRGHV
ZKLFK UHSUHVHQW  RI XQH[SODLQHG GHDWK FODVVLILFDWLRQ DFFRUGLQJ WR ,&'  OHIW DQG  ULJKW 7KH JUH\ EDU UHSUHVHQW GDWD XVHG E\ HLWKHU ,&' FODVVLIL
FDWLRQ 2UDQJH EDU UHSUHVHQW \HDUV LQ ZKLFK WKH $$3 UHFRPPHQGHG WKH VXSLQH SRVLWLRQ ,Q  WKH $$3 GLVFRXUDJHG SXWWLQJ LQIDQWV WR VOHHS SURQH >@
,Q  WKH VXSLQH SRVLWLRQ ZDV UHFRPPHQGHG H[FOXVLYHO\ >@ D UHFRPPHQGDWLRQ ZKLFK ZDV FRQILUPHG LQ  >@ $UHDV VKRZ WKH SHUFHQW RI GHDWK
FODVVLILFDWLRQ FRGHV WR 6,'6  RU 5 RU RWKHU LOOGHILQHG DQG XQVSHFLILHG FDXVHV RI PRUWDOLW\  RU 5 /LQHV VKRZ WKH UDWHV RI DOO XQH[SODLQHG
PRUWDOLWLHV DFFRUGLQJ WR HDFK FRGH DQG WKH WRWDO
WKH  DYHUDJH JHQGHU ELDV LQ 86 6,'6 FDVHV LV ELRORJLFDOO\
PHDQLQJIXO +RZHYHU WKH DYHUDJH JHQGHU ELDV LQ 86 6,'6 FDVHV
LV LQFRQVLVWHQW DPRQJ 86 SRSXODWLRQV 7DEOHV 6 *HQHWLF IDF
WRUV DOVR FDQQRW H[SODLQ ZK\ (XURSHDQ FRXQWULHV H[KLELW GLIIHU
HQW PDOH ELDVHV WKDQ 86 VWDWHV >@
7KDW 6,'6 GRHV QRW KDYH D FOHDU FRQJHQLWDO RU JHQHWLF ULVN
IDFWRUV VHHPV WR SUHFOXGH WKH H[LVWHQFH RI PDMRU JHQHWLF DQRPD
OLHV >@ DQG KLJKOLJKWV WKH LPSRUWDQFH RI QRQJHQHWLF IDFWRUV
:KHQ 6,'6 PRUWDOLW\ UDWHV GLIIHU EHWZHHQ YDULRXV SRSXODWLRQV
WKDW VKDUH WKH VDPH HQYLURQPHQW H[SORULQJ FXOWXUDO GLIIHUHQFHV
FDQ KLJKOLJKW ULVN IDFWRUV IRU 6,'6 )RU LQVWDQFH WKH YDULDELO
LW\ LQ 6,'6 PRUWDOLW\ UDWHV ± EHWZHHQ 6RXWK $VLDQV
 OLYH ELUWKV DQG :KLWH %ULWLVK  LQIDQWV ZKR
OLYHG LQ %UDGIRUG ZDV H[SODLQHG E\ WKH PDWHUQDO VPRNLQJ QRQ
EUHDVW IHHGLQJ VRIDVKDULQJ DQG DOFRKRO FRQVXPSWLRQ WKDW ZHUH
PRUH SUHYDOHQW LQ WKH ODWWHU JURXS >@ ,Q WKH 1HWKHUODQGV WKH
KLJKHU 6,'6 PRUWDOLW\ UDWHV ± LQ 7XUNLVK 
DQG 0RURFFDQ  LQIDQWV FRPSDUHG WR :KLWH 'XWFK
RQHV  ZDV DVVRFLDWHG ZLWK FXVWRPV XQLTXH WR HDFK
JURXS HJ VLGH VOHHSLQJ DQG WKH XVH RI SLOORZV 7KH GDQJHURXV
FRPELQDWLRQ RI EHGVKDULQJ DQG PDWHUQDO VPRNLQJ LV D FRPPRQ
WKHPH LGHQWLILHG E\ VHYHUDO VWXGLHV WKDW H[SORUHG WKH GLVSDULWLHV
LQ 6,'6PRUWDOLW\ UDWHV EHWZHHQ GLIIHUHQW FXOWXUHV >@ <HW
WKHVH ULVN IDFWRUV FDQQRW H[SODLQ WKH KLJK 6,'6 PRUWDOLW\ LQ 86
:KLWHV FRPSDUHG WR (XURSHDQV >@ ORZ 6,'6 PRUWDOLW\ DPRQJ
,EHUR$PHULFDQ SRSXODWLRQV >@ FRPSDUHG WR 86 :KLWHV
>@ DQG YDULDEOH 6,'6 PDOHELDV REVHUYHG DPRQJ 86 SRSXOD
WLRQV
:H DUJXH WKDW WKH SUDFWLFH RI 01& FDQ H[SODLQ WKRVH GLIIHU
HQFHV DQG VKRZHG WKDW ODUJH SURSRUWLRQV RI 6,'6 DQG 6,'6 YDULD
WLRQ EHWZHHQ JHQGHUV LQ WKH 86 FDQ EH H[SODLQHG E\ WKH01& EXW
QRW SUHPDWXULW\ UDWHV 2XU UHVXOWV VXJJHVW WKDW 01& FRQWULEXWHV
WR WKH KLJK PRUWDOLW\ DQG JHQGHUELDV 7KDW WKH DQDORJRXV SUDF
WLFH RI QRQWKHUDSHXWLF IHPDOH JHQLWDO FXWWLQJ LV LOOHJDO LQ D JURZ
LQJ QXPEHU RI FRXQWULHV >±@ IXUWKHU LQFUHDVHV WKDW ELDV ,Q
DGGLWLRQ IHPDOHV EHQHILW IURP WKH SURWHFWLYH HIIHFW RI WKHLU VH[
KRUPRQHV OLNH HVWURJHQ DJDLQVW VWUHVVIXO DQG SDLQIXO H[SHULHQFHV
HDUO\ LQ JHVWDWLRQ >±@ :H WKHUHE\ VXUPLVH WKDW WKH JHQGHU
YDULDWLRQ LQ 6,'6 LV GXH WR WKH GXDO OHJDOELRORJLFDO SURWHFWLRQ
WKDW IHPDOHV HQMR\ DQG WKDW HOLPLQDWLQJ RU SRVWSRQLQJ 01&PD\
UHGXFH WKH JHQGHU ELDV EXW QRW HUDGLFDWH LW
2XU ILQGLQJ WKDW 01& LV DVVRFLDWHG ZLWK 6,'6 LV QRW VXU
SULVLQJ &LUFXPFLVLRQ LV DVVRFLDWHG ZLWK LQWUDRSHUDWLYH DQG
SRVWRSHUDWLYH ULVNV LQFOXGLQJ EOHHGLQJ VKRFN VHSVLV FLUFXOD
WRU\ VKRFN KHPRUUKDJH SDLQ DQG ORQJWHUP FRQVHTXHQFHV >±
±@ ± DOO RI ZKLFK FRQWULEXWH WRZDUG DOORVWDWLF ORDG >±
@ DQG WKHUHE\ 6,'6 WKURXJK YDULRXV PHFKDQLVPV >@ )RU
LQVWDQFH GXULQJ FLUFXPFLVLRQ WKHUH LV DQ LQFUHDVH LQ WKH EORRG
SUHVVXUH EUHDWKLQJ UDWH DQG KHDUW UDWH >@ (YHQ ZLWK WKH
PRVW DGYDQFHG WHFKQLTXHV EOHHGLQJ RFFXUV LQ RYHU  RI WKH
FDVHV >@ LQ ZKLFK FDVH WKHUH LV D GDQJHU WKDW D ORZHU EORRG
YROXPH ZRXOG UHVXOW LQ ORZ EORRG SUHVVXUH DQG UHGXFHG DPRXQW
RI R[\JHQ WKDW UHDFKHV WKH WLVVXHV 5HGXFHG EORRG SUHVVXUH KDV
EHHQ DVVRFLDWHG ZLWK REVWUXFWLYH VOHHS DSQHD 26$ D FRQGLWLRQ
ZKHUH WKH ZDOOV RI WKH WKURDW UHOD[ DQG QDUURZ GXULQJ VOHHS LQWHU
UXSWLQJ QRUPDO EUHDWKLQJ >@ 8QVXUSULVLQJO\ 6,'6 YLF
WLPV H[SHULHQFHG VLJQLILFDQWO\ PRUH IUHTXHQW HSLVRGHV RI 26$
>@ 3UHWHUP QHRQDWHV H[SHULHQFH RYHU WZLFH WKH UDWH RI EOHHG
LQJ FRPSOLFDWLRQV WKDQ IXOOWHUP QHRQDWHV >@ 01&UHODWHG
FRPSOLFDWLRQV DUH XQDYRLGDEOH >±±@ )RU LQVWDQFH
LQ  *DLUGQHU UHSRUWHG >@ WKDW  RXW RI  8. ER\V
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XQGHU \HDU ROG GLHG GXH WR FLUFXPFLVLRQ ,Q WDQGHP ZLWK WKH
ODFN RI HYLGHQFH RI D PHDQLQJIXO DQG UHOHYDQW KHDOWK EHQHILWV
WR WKH LQIDQW VHYHUDO FRXQWULHV FKRVH WR RSW RXW RI WKH RSHUDWLRQ
>@
8QWLO WKH ODWH 19th FHQWXU\ -HZV ZHUH WKH RQO\ JURXS SUDF
WLFLQJ H[FOXVLYHO\ 01& LQ (XURSH >@ ,W LV WKHUHE\ RI LQWHUHVW
WR DVN ZKHWKHU -HZLVK LQIDQWV VXFFXPE WR 6,'6 DW KLJKHU UDWHV
WKDQ RWKHU SRSXODWLRQV" 8QIRUWXQDWHO\ WKLV TXHVWLRQ FDQQRW EH
DQVZHUHG VLQFH SRVWPRUWHPV DUH QRW URXWLQHO\ GRQH LQ ,VUDHO DQG
6,'6 LQWHUQDWLRQDO GDWD GR QRW UHFRUG UHOLJLRQ $Q LQGLUHFW TXHV
WLRQ ZRXOG WKHQ EH LI 01& LV D ULVN IDFWRU IRU 6,'6 LV WKHUH
DQWKURSRORJLFDO HYLGHQFH WKDW -HZV DFNQRZOHGJHG WKLV DVVRFLD
WLRQ" (OKDLN >@ DOUHDG\ VKRZHG WKDW 01& ZDV NQRZQ WR EH D
SRWHQWLDOO\ GHDGO\ SUDFWLFH IRU RYHU D PLOOHQQLXP DQG SURPSWHG
WKH VSOLQWHULQJ RI 5HIRUP -XGDLVP IURP2UWKRGR[ -XGDLVP LQ WKH
QLQHWHHQWK FHQWXU\ +HUH ZH DUJXH WKDW VHYHUDO -HZLVK FXVWRPV
DVVRFLDWHG ZLWK 01& UHIOHFW WKH IRRWPDUNV RI 6,'6 FHQWXULHV
EHIRUH LW ZDV IRUPDOO\ GHILQHG -HZLVK ULWXDOLVWLF FLUFXPFLVLRQ
DV SUDFWLFHG WRGD\ HPHUJHG RQO\ GXULQJ WKH VHFRQG FHQWXU\ %&
>@ ,W ZDV DOVR DURXQG WKDW WLPH WKDW WKH P\WK RI WKH EDE\
NLOOHU /LOLWK D EHDXWLIXO WDORQHGIRRW GHPRQHVV >@ EHFDPH
SUHYDOHQW >@ 2ULJLQDOO\ RQH RI PDQ\0HVRSRWDPLDQ GHPRQV
/LOLWK FODZHG KHU ZD\ WKURXJK WKH GHPRQLF KLHUDUFK\ H[WHQG
LQJ KHU LQIOXHQFH RYHU WLPH XQWLO VKH EHFDPH 6DPDHO¶V 6DWDQ
ZLIH DURXQG WKH WK FHQWXU\ >@ 'HFHLYLQJ /LOLWK LQWR EH
OLHYLQJ WKDW WKH QHZERUQ ZDV D JLUO E\ OHWWLQJ WKH ER\¶V KDLU JURZ
DQG HYHQ GUHVVLQJ KLP LQ JLUOV¶ FORWKHV GXULQJ LQIDQF\ ZHUH WKH
PRVW HIIHFWLYH PHDQV WR DYRLG KHU KDUP 7KLV 0LGGOH $JH WUD
GLWLRQ >@ LV VWLOO EHLQJ SUDFWLFHG DPRQJ 2UWKRGR[ DQG HYHQ
VHFXODU -HZV ZKR DYRLG FXWWLQJ D ER\V¶ KDLU IRU WKH ILUVW WKUHH
\HDUV 2WKHU FRPPXQLWLHV DGRSWHG D PRUH SURDFWLYH DSSURDFK
WR ZDUG RII /LOLWK DQG GHPRQV GXULQJ WKH WLPH RI FLUFXPFLVLRQ
7KH ³1LJKW RI :DWFKLQJ´ FHUHPRQ\ ZDV KHOG RQ WKH QLJKW SUH
FHGLQJ FLUFXPFLVLRQ WR JXDUG WKH QHZERUQ WKURXJKRXW WKH QLJKW
DJDLQVW /LOLWK >@ ,Q VRPH FHUHPRQLHV WKH JXHVWV ZHUH SXU
SRVHO\ ORXG WKURXJKRXW WKH QLJKW WR SUHYHQW WKH LQIDQW IURP VXF
FXPELQJ WR GHDWK &RPPHQFLQJ FLUFXPFLVLRQ 5RPDQLRWH -HZV
GUHZ D KDQGSDLQWHG P\VWLFDO GRFXPHQW NQRZQ DV DQ ³$OHSK´
WR SURWHFW WKH FKLOG 2YHUDOO WKHVH SUDFWLFHV DUH D WHVWDPHQW WR
-HZV¶ EHOLHIV WKDW  VXGGHQ GHDWK IROORZLQJ FLUFXPFLVLRQ ZDV
DOZD\V D QRQWULYLDO ULVN  WKHUH H[LVWV D PDMRU PDOH ELDV LQ
WKHVH RWKHUZLVH UDQGRP LQIDQW GHDWKV DQG  VXGGHQ GHDWK RF
FXUV DW QLJKW ± DOO RI ZKLFK DUH WKH KDOOPDUNV RI 6,'6 8QIRUWX
QDWHO\ WKHUH DUH OLPLWHG GDWD RI WKH 6,'6 PRUWDOLW\ UDWH LQ ,VUDHO
GXH WR UHOLJLRXV OLPLWDWLRQV RQ FRQGXFWLQJ DXWRSVLHV >@ ,Q
WHUHVWLQJO\ ,VUDHOL KHDOWK RIILFLDOV UHSRUWHG WKDW XQOLNH LQ RWKHU
FRXQWULHV ,VUDHO VDZ QR UHGXFWLRQ LQ 6,'6 PRUWDOLW\ UDWH IROORZ
LQJ WKH %76 FDPSDLJQ >@
&RQWUDU\ WR -HZV VXIILFLHQW GDWD DUH DYDLODEOH IRU SRSXOD
WLRQV ZKRVH RULJLQ LV IURP WKH ,EHULDQ 3HQLQVXOD DQG $PHULFD
7KHVH SRSXODWLRQV KDYH KLVWRULFDOO\ UHMHFWHG FLUFXPFLVLRQ DQG
LQ WKH 86 WKH\ FRQWLQXH WR UHVLVW WKH SURFHGXUH GHVSLWH RI WKHLU
RQJRLQJ ³$PHULFDQL]DWLRQ´ >@ DQG WKH RSHQ FULWLFLVP RI 86
PHGLFDO LQVWLWXWLRQV RQ ZKDW WKH\ FRQVLGHU WR EH D KHDOWK ULVN
>@ HTXDO WR DYRLGLQJ YDFFLQDWLRQ LQ LQIDQWV >@ 01& HYD
VLRQ SUHYDLOHG GHVSLWH WKH DOOHJHG OLQN EHWZHHQ WKH ORZ 01&
DQG KLJK VH[XDOO\ WUDQVPLWWHG GLVHDVHV 67'V UDWHV LQ +LVSDQLF
SHRSOH >@ :H IRXQG WKDW QRW RQO\ GR +LVSDQLF LQIDQWV
VXFFXPE OHVV WR 6,'6 EXW WKDW WKHLU 6,'6 JHQGHU ELDV LV FORVHU
WR RQH WKDQ LQ QRQ+LVSDQLF :KLWHV 6WDWHV ZLWK D KLJK +LVSDQLF
SRSXODWLRQ KDYH IHZHU XQH[SODLQHG GHDWKV 7KLV ³SURWHFWLYH HI
IHFW´ ZKLFK H[WHQGV WR QRQ+LVSDQLF LV GLIILFXOW WR H[SODLQ ZLWK
FXOWXUDO SUDFWLFHV WKDW DUH LUUHOHYDQW WR 6,'6 LQIDQWV ZKHUH 
RI WKH GHDWKV RFFXU ZLWKLQ WKH ILUVW IRXU PRQWKV RI OLIH :H SUR
SRVH WKDW WKLV ³+LVSDQLF SURWHFWLYH HIIHFW´ VWHPV IURP WKH KLJK
SURSRUWLRQ  RI SDUHQWV ZKR FRQVXOW ZLWK WKHPHGLFDO WHDP
DERXW WKH FKRLFH RI FLUFXPFLVLRQ >@ DQG WKH FXOWXUDO ELDV RI
GRFWRUV LQ HQGRUVLQJ WKH SUDFWLFH >@ DV ZHOO DV WKH UHODWLYH H[
SRVXUH WR PHPEHUV RI WKH +LVSDQLF FRPPXQLW\ ZKR FRQGHPQ
WKH XQZDUUDQWHG VXUJHU\
 (YDOXDWLQJ WKH FRQWULEXWLRQ RI SUHPDWXULW\ WRZDUG 6,'6
7KH ULVN RI 6,'6 DPRQJ SUHWHUP LQIDQWV UHPDLQHG KLJK DQG
XQFKDQJHG LQ WKH 86 >@ DQG LV LQYHUVHO\ DVVRFLDWHG ZLWK JHV
WDWLRQDO DJH >@ )RU LQVWDQFH LQIDQWV ERUQ EHWZHHQ  WR 
ZHHNV ZHUH WKUHH WLPHV PRUH OLNHO\ WR VXFFXPE WR 6,'6 WKDQ
WHUP LQIDQWV >@ 7KH ULVN IDFWRUV IRU 6,'6 DUH VLPLODU LQ
SUHWHUP DQG WHUP LQIDQWV H[FHSW IRU SDULW\ ZKLFK LV QRW DVVR
FLDWHG ZLWK SUHWHUP LQIDQWV >@ 7KH ORZHVW 6,'6 PRUWDOLW\
UDWH IRU SUHWHUP LQIDQWV < 37 ZHHNV ZDV DPRQJ $VLDQ3DFLILF
,VODQGHU ±  SHU  ±  SHU
 DQG +LVSDQLF SHRSOH ±  SHU 
±  SHU  >@ 'HVSLWH WKH NQRZQ PDOH
ELDV LQ SUHWHUP ELUWKV ZH IRXQG QR DVVRFLDWLRQ EHWZHHQ SUHPD
WXULW\ DQG WKH JHQGHU ELDV LQ 86 6,'6 FDVHV VXJJHVWLQJ WKH H[
LVWHQFH RI VWURQJHU IDFWRUV WKDW GHWHUPLQH WKH JHQGHU ELDV LQ 86
SRSXODWLRQV 2XU DQDO\VHV FRQILUPHG WKDW SUHPDWXULW\ LQFUHDVHV
WKH ULVN IRU 6,'6 DQG WKDW SUHPDWXUH FLUFXPFLVHG LQIDQWV DUH DW
D KLJKHU ULVN LQ DJUHHPHQW ZLWK UHFHQW ILQGLQJV LQGLFDWLQJ WKDW
SUHWHUP QHRQDWHV VXIIHU IURP KLJK UDWH RI EOHHGLQJ FRPSOLFDWLRQV
IROORZLQJ 01& >@ LPPDWXULW\ RI WKHLU FHUHEURYDVFXODU FRQ
WURO LQ WKH ILUVW \HDU RI OLIH >@ DQG QHXURGHYHORSPHQWDO FRP
SOLFDWLRQV >@ ZKLFK OLNHO\ FRQWULEXWH WRZDUG PRUWDOLW\
>@ 2XU DQDO\VLV IRXQG WKDW FLUFXPFLVLRQ DQG SUHPDWXULW\
DUH FRUUHODWHG KRZHYHU LW IRXQG QR LQWHUDFWLRQ EHWZHHQ FLUFXP
FLVLRQ DQG SUHPDWXULW\ LH SUHPDWXULW\ ZDV QRW DQ HIIHFW PRGL
ILHU DQG RQO\ KDV DQ DGGLWLYH HIIHFW WKDW LQ WKH JOREDO PRGHO ZDV
VWDWLVWLFDOO\ VLJQLILFDQW EXW QRW LQ WKH 86 PRGHO
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 (QYLURQPHQWDO FRQGLWLRQV H[SODLQ WKH IRXU PDLQ
FKDUDFWHULVWLFV RI 6,'6
2XU ILQGLQJV H[SODLQ WZR RXW RI WKH IRXU PDLQ FKDUDFWHULVWLFV
RI 6,'6 PDOH SUHGRPLQDQFH DQG UDULW\ LQ +LVSDQLF ± ERWK H[
SODLQHG E\ WKH FRPPRQDOLW\ RI 01& 7KH KLJK PRUWDOLW\ UDWH RI
6,'6 FDVHV GXULQJ WKH ZLQWHU RU EHWZHHQ WKH VHFRQG DQG IRUWK
PRQWKV DIWHU ELUWK FDQ EH WHQXRXVO\ H[SODLQHG E\ WKH DFFXPX
ODWLRQ RI QHZ VWUHVVRUV OLNH DQ LQFUHDVH LQ UHVSLUDWRU\ LOOQHVVHV
DPRQJ KRXVHKROG PHPEHUV WKDW DUH LQ FRQWDFW ZLWK WKH LQIDQW
>@ DQG WKH LQFUHDVHG VHQVLWLYLW\ RI LQIDQWV DIWHU WKHLU DQWLERG\
SURWHFWLRQ ZHDQV RXW >@
 ,PSOLFDWLRQV RI RXU ILQGLQJV
2XU ILQGLQJV VXJJHVW WKDW 01& WKH PRVW FRPPRQ SHGLDWULF
VXUJHU\ SHUIRUPHG RQ KHDOWK\ FKLOGUHQ ZLWKRXW D YDOLG PHGL
FDO LQGLFDWLRQ LV D PDMRU ULVNIDFWRU IRU 6,'6 &LUFXPFLVHG LQ
IDQWV OLYLQJ LQ D VWUHVVIUDXJKW HQYLURQPHQW ERUQ SUHPDWXUHO\
RU KDYHLQJ DQ H[LVWLQJ JHQHWLF SUHGLVSRVLWLRQ WR PHGLFDO FRQGL
WLRQV WKDW PD\ OHDG WR VXGGHQ GHDWK ZRXOG EH DW WKH KLJKHVW ULVN
RI 6,'6 :KLOH WKH ULVNV RI SUHWHUP ELUWKV DUH ZHOOUHFRJQL]HG
WKH GHEDWH FRQFHUQLQJ 01& LV SRODUL]HG EHWZHHQ HWKLFDO FRQ
FHUQV >@ DQG DGYRFDF\ ZLWK UHVSHFW WR FRQWHVWHG KHDOWK EHQHILWV
>@ ZLWK IHZ UHVRXUFHV GHYRWHG WR LQYHVWLJDWLQJ SRWHQWLDO
ORQJWHUP ULVNV WR LQIDQWV 2XU ILQGLQJV DOVR KLJKOLJKW WKH LPSOL
FDWLRQV RI 86 VWDWH SROLF\ LQ IXQGLQJ 01& WKURXJK 0HGLFDLG RQ
WKH ULVN RI 6,'6 $OWKRXJK WKH FRQFOXVLRQV RI RXU VWXG\ VKRXOG
EH YHULILHG LQ D FRKRUW VWXG\ ZLWK SURSHUO\ PDWFKHG LQIDQWV VRPH
UHFRPPHQGDWLRQ FDQ EH LPSOHPHQWHG LPPHGLDWHO\ DW OLWWOH FRVW
VXFK DV HOLPLQDWLQJ QHRQDWDO FLUFXPFLVLRQVZKHQ SRVVLEOH SRVW
SRQLQJ QRQPHGLFDO FLUFXPFLVLRQV WR ODWHU DJHV LQIRUPLQJ SDU
HQWV RI WKH ULVNV LQ 01& DQG DSSO\LQJ SDLQ PDQDJHPHQW WHFK
QLTXHV WR QHRQDWHV WKDW H[SHULHQFH UHSHWLWLYH SDLQ 01& GDWD
VKRXOG DOVR EH FROOHFWHG DQG WHVWHG LQ SURVSHFWLYH 6,'6 VWXGLHV
 /LPLWDWLRQV
7KLV VWXG\ KDV VLJQLILFDQW OLPLWDWLRQV / PDQ\ RI ZKLFK
DUH QRW GXH WR WKH VWXG\ GHVLJQ DQG DUH FRPPRQ WR DOO 6,'6 VWXG
LHV )LUVW DV LQ DOO HSLGHPLRORJLFDO VWXGLHV FRUUHODWLRQ LV QRW FDX
VDWLRQ DQG FDXVDWLRQ FDQQRW EH LQIHUUHG IURP FRUUHODWLRQ DORQH
6HFRQG WKH JOREDO 01& UDWHV IRU WZRWKLUGV RI WKH FRXQWULHV
ZHUH HVWLPDWHG EDVHG RQ WKH0XVOLP DQG -HZLVK SRSXODWLRQ ZLWK
WKH IRUPHU NQRZQ WR FKDQJH WKHLU SUHIHUHQFHV EHWZHHQ FRXQWULHV
DQG RYHU WLPH ,Q WKH 86 SHUVWDWH 01& UDWHV IRU VRPH VWDWHV
ZHUH RQO\ DYDLODEOH XQWLO  7KLUG 6,'6 PRUWDOLW\ GDWD ZHUH
REWDLQHG IURP  FRXQWULHV DQG WKH XQH[SODLQHG PRUWDOLW\ GDWD
RQO\ IURP  86 VWDWHV ZKLFK UHGXFHG WKH SRZHU RI RXU DQDO\
VHV DQGPD\ KDYH JHQHUDWHG 7\SH ,,, HUURUV 0RUHRYHU WKH 6,'6
GDWD DUH QRW OLQNHG ZLWK KRVSLWDO UHFRUGV ZKLFK SUHYHQWV WKH
SRVVLELOLW\ RI UHWURDFWLYH FRKRUW VWXGLHV )RXUWK SDLQ PDQDJH
PHQW WHFKQLTXHV SUDFWLFHG LQ YDULRXV FRXQWULHV IROORZLQJ 01&
FRXOG QRW EH DFFRXQWHG IRU LQ RXU VWXG\ )LIWK KRPRJHQHLW\ RI
HQYLURQPHQWDO H[SRVXUH DQG GLDJQRVLV DPRQJ WKH 6,'6 VWXGLHV
KDV EHHQ DVVXPHG EXW HDFK PD\ EH VXEMHFWHG WR PLVFODVVLILFD
WLRQ FRQIRXQGLQJ DQG ELDVHV 6L[WK ZH DVVXPHG WKH DEVHQFH
RI QHRQDWDO IHPDOH FLUFXPFLVLRQ ZKLFK LV LOOHJDO RU XQFRPPRQ
LQ WKH VWXGLHG FRXQWULHV DQG LV UDUHO\ SUDFWLFHG DW LQIDQF\ 6HY
HQWK WKH &'& OLVWV 6,'6 IRU DOO DXWRSVLHG DQG QRQDXWRSVLHG
FDVHV ZLWKRXW GLVWLQFWLRQ ,Q WKH FDVH RI DQ LQWHUUDFLDO SDUHQW
DJH WKH &'& RQO\ UHSRUWV D VLQJOH UDFH XVXDOO\ WKH RQH FKR
VHQ E\ WKH PRWKHU )LQDOO\ FRXQWULHV PHDVXUH 6,'6 LQ GLIIHUHQW
ZD\V ZKLFK FDQ FRQWULEXWH GLVFHUQLEO\ WRZDUG WKH YDULDWLRQ LQ
6,'6 PRUWDOLW\ UDWHV DFURVV FRXQWULHV >@ &KDQJHV LQ WKH FODV
VLILFDWLRQ RI GHDWKV IURP 6,'6 WR RWKHU FDWHJRULHV VXFK DV ³XQ
NQRZQ´ ZRXOG UHGXFH WKH 6,'6 PRUWDOLW\ UDWH DQG LWV DVVRFLD
WLRQ ZLWK WKH SKHQRW\SHV >@ 8QDYDLODELOLW\ RI VDPH\HDU
GDWD IRU 6,'6 DQG WKH SKHQRW\SHVPD\ DOVR ELDV WKHLU DVVRFLDWLRQ
6RPH RI WKH DERYHPHQWLRQHG OLPLWDWLRQV ZHUH DGGUHVVHG
E\ UHVWULFWLQJ RXU DQDO\VHV WR FRXQWULHV WKDW SHUIRUP DXWRSVLHV
DQG DVVHPEOLQJ D VHFRQGDU\ GDWDVHW RI 86 VWDWHV / %HVW\HDU
PDWFKHG GDWD ZHUH XVHG LQ DOO WKH DQDO\VHV $OWKRXJK WKH DJH RI
LQFOXVLRQ IRU 6,'6 GLIIHUV DFURVV FRXQWULHV WKH GLIIHUHQFH FHQ
WHUV RQ WKH LQFOXVLRQ RI WKH ILUVW ZHHN RI OLIH D WLPH ZKHQ D
PHDJHU SHUFHQWDJH RI 6,'6 GHDWKV RFFXU >@ 6,'6 PRU
WDOLW\ DQG WKH SKHQRW\SHV¶ UDWHV GR QRW FKDQJH GUDPDWLFDOO\ RYHU
WLPH HJ >@ WKXV DFFHSWLQJ QHDU \HDUPDWFKHG GDWD DUH
OLNHO\ KDYH D VPDOO HIIHFW RQ WKH UHVXOWV $ PDMRU GLIILFXOW\ LV WR
ILQG \HDUPDWFKHG 01& DQG 6,'6 UDWHV JOREDOO\ :H DGGUHVVHG
WKLV SUREOHP E\ GHULYLQJ WKH ORZ01& UDWHV IURP WKH SURSRUWLRQ
RI -HZLVK DQG 0XVOLPV SRSXODWLRQV ZKR WHQG WR UHPDLQ FRQVWDQW
RYHU VKRUW SHULRGV RI WLPH DQG VKRZHG WKDW KDOYLQJ RU GRXEOLQJ
WKHLU SURSRUWLRQV GRHV QRW FKDQJH WKH UHVXOWV 7KLV VHQVLWLYLW\
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